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This paper reviews the literature to identify the relationship between tenure security and food security.
The literatures on tenure issues and food security issues are not well connected and the scientiﬁc evi-
dence on the causal links between tenure security and food security is very limited. The paper explores
the conceptual linkages between land tenure reforms, tenure security and food security and illustrates
how these vary across diverse contexts. The paper then reviews the limited number of high quality
studies that contribute to a causal chain analysis between tenure security and food security and identiﬁes
important research gaps.
& 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
Land tenure and food security have traditionally been two se-
parate areas of research (Maxwell and Wiebe, 1999). Land tenure
research is itself a vast and complex area due to the large variation
and complexity of land tenure systems, which has contributed to
the specialization of land tenure researchers. We see a similar
tendency in the food security literature. In this paper we assess
how tenure security and land tenure reforms affect and are af-
fected by household food security. We claim that increasing land
scarcity in the world and particularly in poor countries facing high
climate risks, enhance the policy relevance of the links between
access to land, tenure security and food security (Godfray et al.,
2010; Lambin and Meyfroidt, 2011; Holden and Otsuka, 2014).
Spatially dispersed food production, poor infrastructure, high
transportation costs, and perishable food contribute to pervasive
imperfections in input and food markets in agrarian based and
land scarce economies where ownership and access to land still
are important determinants of household food security. Small-
holder production and shrinking farm sizes characterize many
such countries and a growing share of smallholders are net buyersB.V. This is an open access article
den),of food. Urban transformation render uncertain tenure rights on
agricultural lands near urban centers where competition for land
is high.
The purpose of this paper is to assess the complex linkages
between tenure security and food security through a literature
review to identify the state of knowledge and key research needs.
A general conceptual framework is followed by more detailed al-
ternative causal mechanisms. Their relevance varies across differ-
ent empirical settings illustrating important dimensions of the
highly complex relations. The tenure and food security literatures
are largely separate ﬁelds of inquiry and there are few examples of
integrated comprehensive1 impact studies in the world. The lack
of high quality impact studies is a more general phenomenon in
the land tenure literature as illustrated by the systematic review
undertaken by Lawry et al. (2014) of the relationship between land
tenure reforms, investment and agricultural productivity in de-
veloping countries. After examining 27,600 studies they ended up
with only 20 of these giving reliable impact assessments. These 20
studies covered only four countries in Asia; Cambodia, China, India
and Vietnam. Out of 10 studies in Africa, ﬁve were in Ethiopia, the
other countries in Africa being Madagascar, Malawi, Rwanda and
Zambia, demonstrating the limited coverage even for theunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
1 By comprehensive we here mean a comprehensive impact assessment that
establishes a causal relationship between tenure security and food security.
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Peru were included from Latin-America. Many of the included
studies were not nationally representative, further limiting the
geographical coverage and giving very good reasons for being
cautious about generalizing the ﬁndings.
Furthermore, for the purpose of this paper, the link between
land productivity and food security can also be complex and most
of the high quality studies identiﬁed by Lawry et al. do not make
this link explicit. Ideally, we should have studies with randomized
treatments applied in different contexts and then traced the un-
derlying mechanisms of change from tenure security (treatment)
to food security (effect). Our sad state of affairs is far from this.
However, we also argue in favor of the view of Deaton (2010) that
a structural approach is needed that pays due attention to the
underlying structural mechanisms of change as randomization
alone is no guarantee for generalizable knowledge. Complex con-
textual variations will always require careful interpretation. The
consequence for this study is then that we examine the limited
quantitative evidence which has satisfactory controls for en-
dogeneity of treatment, and identify alternative causal mechan-
isms based on the variation in complex realities as areas in need
for future research.
We use Ethiopia as an exceptional case, based on the avail-
ability of relevant high quality studies but acknowledge the lim-
ited external validity of the ﬁndings there for other parts of Africa.
Ethiopia's tenure system is more similar to that of China and
Vietnam than that in the rest of Africa.
Section two provides a simple general conceptual framework.
Section three elaborates more on various land tenure reforms and
highlights the role of tenure security in these reforms. Section four
assesses the links between tenure security, investment and pro-
ductivity. Sections ﬁve and six look at the links between climate
risks, shocks, consumption and nutrition before we discuss land
and land markets as a safety net in a world with increasing mi-
gration and conclude based on this.2. General conceptual framework
It is the links from tenure security to food security that are of
primary interest although the reverse link can also potentially be
important. Furthermore, we assume that the links between tenure
security and food security are of interest only when factor and
output markets function poorly.2
We start with the general conceptual framework expanded
from Holden et al. (2013), see Fig. 1. There are two main sources of
tenure risk (insecure property rights); encroachment and land
grabbing by private operators, and expropriation and redistribu-
tion by the state.
The rights of holders of land can broadly be divided in three
types of rights; user rights, mortgaging rights and transfer rights.
These can further be disaggregated for each of these three main
categories of rights e.g. into a bundle of transfer rights related to
sales and rental rights and restrictions on these that affect how
well land markets work. This again affects who produce on the
land, whether they produce for home consumption or for the
market and how this affects food security of owners and users of
land as well as the supply of food through the market. Stronger
user rights to land are likely to enhance investment and thereby
land productivity. If food is the main output and the producer is a
smallholder partly producing for home consumption and partly for
the market, strengthened user rights are likely to enhance her/his2 Well-functioning labor markets with wage incomes that satisfy basic needs
otherwise provide food security.food security. If land can be used as collateral to access credit for
investment on the land this can further enhance land productivity
and possibly food security. On the other hand, if investment re-
turns are risky, taking credit for investment may also increase the
risk of producers, especially in risky environments characterized
by covariate risk and missing insurance markets. Using land as
collateral may not be a good solution for poor smallholders living
in such risky environments as distress sales and foreclosures may
be the outcome.
We may divide tenure reforms in two broad categories3; a)
redistributive reforms that typically have aimed for more egali-
tarian distribution of land in environments with initial unequal
land distribution; and b) tenure security enhancing reforms that
have aimed to strengthen the rights of holders and thus enhance
investment, productivity and transfer of land. The ﬁrst approach
emphasizes creating tenure security by providing land to the land-
poor, aiming to enhance their self-sufﬁciency in food. The second
approach emphasizes security of property rights to strengthen
market development and economic growth that can provide food
security through alternative livelihoods outside agriculture. There
has been a shift from the ﬁrst type of reforms to the second type of
reforms but the ﬁrst type is still relevant in some poor agrarian
economies and economies characterized by very skewed land
distributions, increasing landlessness and unemployment. The two
broad approaches may also be combined. The complexity and
variation of empirical contexts and dynamics of change imply,
however, that this highly stylized contextual framework is in-
sufﬁcient for a comprehensive assessment of links between tenure
reforms, tenure security and food security. We therefore expand
the exploration of such causal chains in the following parts of the
paper.
Changes in tenure security over time for individuals or house-
holds may depend on natural experiments in the form of policy
interventions, direct exposure to encroachment or expropriation,
but also information about the exposure of others can affect the
perceived risks of individuals or households. For analytical pur-
poses it is important to identify such time-varying sources and
measures of tenure security that can help identify its impacts on
food security while controlling for unobservable individual or
household characteristics and endogeneity of tenure security.
One may focus on food security at aggregate (national) level or
at household/individual level. Sen's (1981) entitlement approach
focuses on access to food but also the ability to utilize food. The
concepts vulnerability and poverty are related to food insecurity.
Vulnerability may be deﬁned as the inability to protect oneself
against shocks. Food insecurity may also be seen as part of a wider
concept of livelihood insecurity. Poor people spend a large share of
their income on food. The inability to smooth consumption over
time, including food consumption, shows the close relationship
between vulnerability and food insecurity. One deﬁnition of food
security is “Food security exists when all people, at all times, have
physical and economic access to sufﬁcient, safe and nutritious food
that meets their dietary needs and food preferences for an active
and healthy life” (FAO, 1996). In this perspective food security is
about access, vulnerability, and sustainability. Vulnerability also
depends on the ability to cope when exposed to shocks and the
types of coping strategies that are available. The complexity of
deﬁning food insecurity also makes its measurement empirically
challenging but we do not have space to go into that here.3 We come back to a more disaggregated set of land tenure reforms in the next
section and how they relate to tenure security.
Fig. 1. Links between tenure security and food security in land dependent societies. Holden et al. (2013).
4 These include tenancy reforms and land ceiling reforms (Deininger et al.,
2009).
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From the perspective that secure access to sufﬁcient land is an
important means of achieving food security in poor agrarian land-
scarce societies, we start with a brief review of the property rights
school, the evolutionary theory of land rights, and main types of
land tenure reforms that have had implications for tenure security.
The property rights school (Alchian and Demsetz, 1973; Dem-
setz, 1967) emphasizes the importance of private property rights
for economic development. The three main mechanisms are the
investment effect, the credit access effect, and the land market
enhancement effect.
Property rights development is also seen as an endogenous
institutional change: “property rights develop to internalize ex-
ternalities when the gains of internalization become larger than
the costs of internalization” (Demsetz, 1967, 350). This view is
expressed by the evolutionary theory of land rights, where a lo-
gical chain reaction may be speciﬁed as follows:
 Population growth and commercialization - Land scarcity -
Competition for land - Land disputes - Demand for more
secure land rights- Land titling and registration- Enhanced
tenure security and reduced disputes- Lower transaction costs
- More investment and higher land productivity - More ac-
tive land markets - More efﬁcient land use - Credit market
development - More investment - Land tax revenue base,
and so on (Platteau, 1996).
The role of the state or the government in this is to intervene at
the appropriate time to facilitate the process.
3.1. Land titling reforms and tenure security
One of the intentions of provision of freehold tenure rights is to
provide strong tenure security to landowners and thereby stimu-
late investment and efﬁciency of land use. Past failures of land
titling programs to create such investment and tenure security
effects may partly be due to inappropriate timing of such reforms
(Bruce, 1986). Another explanation may be that some land titling
reforms have resulted in “elite capture” and marginalization of the
poor and minority groups. Inefﬁcient and corrupt bureaucracies
and high costs of conventional land titling have also causedrationing out of poor and vulnerable groups and have favored the
wealthy (Barrows and Roth, 1989; Platteau, 1996; Benjaminsen
et al., 2009). Other studies have revealed no signiﬁcant investment
or credit access effects of land titling (Migot-Adholla et al., 1994 for
Kenya; Jacoby and Minten, 2007 for Madagascar). Land registration
and titling can create rather than reduce uncertainty and conﬂicts
over land rights (Atwood, 1990; Benjaminsen et al., 2009; Bruce,
1986). Contradictions between customary land rights and new
statutory land rights can create uncertainties and conﬂicts that
enhance tenure insecurity for some groups and individuals. Ali
et al. (2014) use a pipeline approach to assess short-term impacts
of titling in Rwanda and found positive investment effects parti-
cularly for female-headed households and proposed that this was
due to high levels of tenure insecurity in the past.
3.2. Land-to-the-tiller policies and tenure security
Reforms limiting ownership rights of landlords and strength-
ening rights of tenants, often called “land-to-the-tiller” reforms or
tenancy reforms, have been important policy interventions in
many Asian countries (for example, India, Nepal) (Otsuka, 2010).
Landlords face the risk that the land they rent to tenants is con-
ﬁscated and ownership transferred to the tenants. In reality, this
reform has not resulted in the transfer of large land areas to te-
nants. Rather, their access may have become reduced as landlords
have stopped or reduced their rental activity, renting to people
they trust or for only one season at a time to avoid legal claims by
tenants. Enhanced Marshallian inefﬁciency on sharecropped land
may be one of the outcomes of this policy as the threat of eviction
cannot be used as a mechanism to enhance tenant effort and
landlords may prefer to rent to less efﬁcient tenants or not to rent
out at all (Aryal and Holden, 2013). The reform may thus have
been bad for equity as well as for efﬁciency. For low-caste
households facing discrimination both in land and labor markets
the implication is increased food insecurity. Panel data from India
suggest that redistribute land tenure reforms4 there have im-
proved household income, consumption and asset building (Dei-
ninger et al., 2009).
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Market-assisted land redistributions have been proposed and
used as an alternative and peaceful approach to obtain more
egalitarian land distribution in some countries with highly un-
equal land distributions (for example, Brazil, Malawi, South Africa,
Zimbabwe) (Binswanger-Mkhize et al., 2009). Landless or land-
scarce poor households interested in accessing land are assisted in
buying land from willing sellers (large landowners) of land.
Farming ability, capital constraints, market access, access to social
services, restrictions in ownership, farm size, and collective man-
agement have limited the extent of success of these programs.
They have also made only a small dent in the skewed land dis-
tribution in the countries where such reforms have been at-
tempted (Simtowe et al., 2013; Wiig and Øien, 2013).
3.4. Radical land redistribution reforms and tenure security
Some countries have undergone revolutionary land tenure re-
forms where all land was made state land and land was to be
farmed by collectives or state farms. The collectives in most cases
did not function well, and user rights to land were therefore
transferred to individual households (Prosterman, 2001). Such
distribution of weak individual rights was in many cases done
according to egalitarian principles (for example, China, Vietnam,
Ethiopia, Eritrea). To retain the egalitarian land distribution over
time, more or less frequent land redistributions were carried out
within communities to provide land to new households and to
adjust the land sizes to household sizes and needs. Such redis-
tributions contributed to tenure insecurity and have undermined
investment incentives (Deininger and Jin, 2006; Jacoby et al.,
2002). This may indicate a trade-off between equity and efﬁciency.
Strengthening of individual and household rights to the land were
expected to boost farm level investment, productivity and food
security (Prosterman, 2001).
3.5. Low-cost land certiﬁcation reforms and tenure security
Low-cost land certiﬁcation reforms were ﬁrst implemented in
some of the countries that underwent radical land reforms as a
response to the problems of tenure insecurity due to frequent land
redistributions and weak property rights that undermined in-
centives to invest and prevented land market development. Such
reforms have therefore typically strengthened tenure security,
investment, productivity, and land rental market activity (Holden
et al., 2009, 2011; Deininger et al., 2011; Khai et al., 2013; Ali et al.,
2014).
3.6. Customary tenure reforms and tenure security
Customary tenure still dominates in much of Africa and cus-
tomary rights tend to be weak and are often in conﬂict with
statutory laws (Alden Wily, 2011). Various countries have at-
tempted to strengthen and formalize customary land rights by
registering customary land rights and providing customary tenure
certiﬁcates to communities, clans, or kinship groups (for example,
Tanzania, Malawi, Uganda). Formal recognition of customary land
rights may also serve to strengthen tenure security where such
customary rights are threatened for various reasons, for example,
where certain minority groups’ rights are not recognized by more
powerful groups that aim to expand their land rights. There is
therefore a high risk of elite capture in such customary tenure
reforms (Alden Wily, 2011).3.7. Strengthening of women's land rights
Women tend to have weaker land rights than men within
households and female-headed households tend to have weaker
land rights than male-headed households (Agarwal, 1994). At the
same time, women are typically responsible for household food
security. Joint titling and joint land certiﬁcation have been im-
plemented in several countries as a way to enhance the tenure
security of women such as in Ethiopia, Peru and Vietnam and the
evidence from these countries point in direction of positive em-
powerment effects (Holden et al., 2016; Holden and Bezu, 2014;
Wiig, 2013; Newman et al., 2015). There are also indications in the
studies in Ethiopia that women put more emphasis on household
food security than their husbands and that joint land certiﬁcation
has resulted in women being more inﬂuential in crop choice and
land rental decisions and this is positively associated with the
nutritional status of children (Holden et al., 2016; Holden and
Bezu, 2014). Ali et al. (2014) ﬁnd that land titling in Rwanda has
improved land access for legally married women and found no
sign of gender bias in inheritance rights after the reform.
3.8. Global land rush and implications for tenure security
The sharp increase in demand for land in the period 2008–2012
due to high food and energy prices has introduced new threats to
the tenure security of people living in land-abundant areas ex-
posed to the new, high demands for land. Weak national policies,
weak and corrupt bureaucracies, unclear laws, and powerful in-
terest groups have in many cases caused eviction of minority
groups without proper compensation or provision of alternative
livelihood options, therefore imposing severe livelihood and food
insecurity threats to those groups (for example, Ethiopia, Mo-
zambique, Sudan, Madagascar) (Deininger and Byerlee, 2012).
Such threats are typically highest in areas where customary land
rights have dominated, but the customary rights were not devel-
oped to tackle such sharp increases in demand for land from in-
vestors and speculators. The short-term effect may be as follows:
 Sharp increase in demand for land- Tenure insecurity- Food
and livelihood insecurity for local populations
Statutory laws in many cases do not acknowledge customary
land rights, and politicians and bureaucrats may be ignorant about
them. They may even themselves be rent-seekers trying to make a
proﬁt from the demand (Alden Wily, 2011). This is an area in need
of further research and the process of generating better data on
this is under way.4. Tenure security, investment, and agricultural productivity
Whereas it is commonly agreed that tenure security can sti-
mulate investment, the opposite may also be true—investments
are made to enhance tenure security (Besley, 1995; Sjaastad and
Bromley, 1997; Brasselle et al., 2002; Place and Otsuka, 2001). We
primarily focus on the ﬁrst of these causal effects by investigating
the empirical evidence of the following linked effects that may be
seen as two sides of the same coin:
 Weak land rights - Tenure insecurity - Poor land manage-
ment - Land degradation - Reduced land productivity -
Food insecurity
 Land rights- Tenure security- Incentives to invest (conserve)
- Reduced land degradation- Increased land productivity-
Food security
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security has a negative impact on the propensity to invest in land
improvements and likewise that making land rights more secure
would stimulate long-term investments on the land (Atwood,
1990; Feder and Feeny, 1991; Besley, 1995). We review some of the
empirical evidence.
Deininger and Jin (2006) found that land transfer rights and
tenure security are associated with higher investments in a study
from 2001 covering four regions of Ethiopia, whereas Deininger
et al. (2008) found a positive association between land certiﬁca-
tion and investment in a more recent cross-section survey in four
regions in Ethiopia. Holden et al. (2009) found signiﬁcant positive
effects of low-cost land certiﬁcation on investment in trees and
maintenance of soil conservation structures in Tigray Region, using
a household-plot panel with baseline data from just before land
certiﬁcation and the last survey round seven to eight years after
the land registration and certiﬁcation took place. Holden and
Ghebru (2013) found that the same reform had resulted in in-
creased food production and food access for poor female-headed
households who sharecropped out their land.
Place and Hazell (1993), in their assessment of indigenous te-
nure systems in Sub-Saharan Africa, found that lack of credit ac-
cess, insufﬁcient human capital, and labor shortages have adverse
effects on investment decisions more often than tenure insecurity
has. One may therefore question whether customary tenure sys-
tems provide insufﬁcient tenure security to enhance investments.
These ﬁndings indicate that tenure security may be a necessary
but insufﬁcient condition for land investments and it may be re-
levant to investigate the following related pathways:
 Poverty and vulnerability - Inability to invest (high discount
rates) - Land degradation
 Poverty reduction- Strengthened ability to invest- Increased
investment - Reduced land degradation - Increased land
productivity
Several studies in Latin America have demonstrated positive
investment impacts of land titling (Alston et al., 1995; Deininger
and Chamorro, 2004; Lopez, 1997), and the same is the case for
some case studies in Asia (Feder, 1988). Studies of classical land
titling in Africa have found no evidence of investment impacts
(Migot-Adholla et al., 1994; Pinckney and Kimuyu, 1994).
Shiferaw and Holden (1998) found limited incentives to con-
serve own farmland to protect against land degradation and future
losses in land productivity when such labor-intensive investments
produce only limited or negative short-term returns. Poverty and
land scarcity are associated with a stronger tendency to use soil-
mining practices such as removal of soil conservation structures to
access fertile soils in the structures. Holden and Shiferaw (2004)
have shown that land degradation in combination with population
growth and stagnant technology with imperfect markets lead to
increasing food insecurity unless targeted policy interventions that
improve markets and stimulate technology adoption are
introduced.
Based on this brief review, we may deduce that tenure security
is an important but insufﬁcient condition for the existence of
conservation and investment incentives. Technological change in
agriculture is associated with population increase and market
development. Increasing population pressure may induce invest-
ment and intensiﬁcation and that could lead to more sustainable
land management and improved welfare, as has been experienced
in many parts of the world. This is the “Boserupian development
pathway” (Boserup, 1965):
 Increasing population pressure - Land scarcity (land poverty)
- Land use intensiﬁcation and investment incentives -Increased market participation - Economic development -
Food security
Improved tenure security is an implicit part of this development
pathway as land rights tend to become more individualized and
formalized. The failure to develop secure property rights in this
process may therefore threaten this positive pathway.
Another important aspect of the relationship between tenure
security is the fact that there may be reverse causality:
 Investment - Tenure security
This means that tenure security is endogenous. A positive
correlation between tenure security and investment could thus
occur because people invest to become more tenure secure
(Sjaastad and Bromley, 1997; Brasselle et al., 2002; Place and Ot-
suka, 2001). Homesteading was used as an explicit policy in the
United States in the 19th century. Settlers had to settle on and
develop the land in order to claim property rights to it. This makes
both land rights and tenure insecurity endogenous and adds
methodological challenges to the establishment of causality and
the estimation of unbiased causal effects.
Land rights restrictions and obligations may also contribute to
this type of reverse causality. Laws that impose land use and
maintenance obligations such as the recent land law reforms in
Ethiopia are a good example. The Ethiopian land laws of 2006
require that land is farmed and not left idle, that only 50% of the
land can be rented out, that land should be properly conserved,
and that households’ land can be conﬁscated without compensa-
tion if the household leaves the land for more than two years. The
ultimate penalty for not using and not conserving the land is
eviction (TNRS, 2006). Failure to conserve, excessive renting out of
the land, and migration, which could be behavioral responses to
shocks, poverty, and vulnerability causing food insecurity, there-
fore can result in tenure insecurity and loss of land and livelihood
security. On the other hand, such a law may create incentives for
the able-bodied to take better care of their land, enhance land
productivity, and thus enhance food security.
Use of land as collateral has been advocated as an important
basis for economic development and growth (de Soto, 2000). Im-
proved access to credit may stimulate investment and productivity
and may therefore have the potential to improve food security
unless investments are so risky that the opposite is true. The
empirical evidence on tenure security/reform, credit and invest-
ment effects is not very encouraging for agrarian societies, how-
ever, as many studies on this have failed to ﬁnd such a signiﬁcant
positive effect. Boucher et al. (2002) in Nicaragua and Honduras,
Field and Torero (2004) in Peru, Do and Iyer (2008) in Vietnam,
show continued poor access to credit after land reforms have been
implemented. None of these studies looks further at the impacts
on food security, however.5. Climatic risks, land degradation, investment incentives, and
land productivity
Weather risks, such as droughts, ﬂoods, frost, hailstorms, and
other natural hazards such as pests and diseases, are important
elements of the production environment of farm households. Such
risks tend to be higher in areas without irrigation and with lower
levels of average annual rainfall. Rainfall variability (CV%) increases
with decreasing mean rainfall. The vegetation cover tends to be
poorer the lower the mean rainfall, and the frequency and severity
of droughts tend to be higher. Intensive rains tend to cause more
damage when vegetation cover is limited and cause severe land
degradation and crop damage. Climate risks are therefore one of
the main factors contributing to food insecurity in dryland
(semiarid and arid) areas. At the same time, such risks affect the
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environments as their livelihoods. Such households are typically
risk averse and use combinations of ex ante behavioral strategies
and ex post (after weather shock) coping mechanisms to survive
and maximize their welfare. Flexible tenure systems that allow
mobility of people and animals represent one of the institutional
responses in the most arid areas dominated by pastoralism. Im-
posing individual, exclusive property rights and fencing in such
areas would severely threaten food and livelihood security.
Strengthening of communal land rights and collective action may
be a better approach than promotion of individual tenure rights
(Ostrom, 1990, 2009). However, more research is needed to iden-
tify optimal mixed tenure systems for the management of trees,
fodder and water resources in ways that enhance investment in-
centives and food security in such areas.
We may thus summarize these relationships as follows:
 Droughts- Low land productivity- Food insecurity
 Erratic rainfall/Floods- Rapid land degradation- Loss of land
productivity- Food insecurity
 Increased climatic risk - Increased land degradation - In-
creased short-term and long-term food insecurity
 Arid environment- Food and livelihood insecurity- Flexible
tenure system- Mobility and improved security
 Secure communal land rights- Community investment in soil
and water conservation - Reduced land degradation - Im-
proved livelihood security and sustainability
While there is a large and growing literature on climate risk
and productivity, the implications for the tenure rights and rights
to compensation for lost property for those affected by such
shocks are less well studied and should be subject to future re-
search. Floods and seawater rise are likely to affect and threaten
the property of huge populations in coastal areas in the future due
to climate change.6. Climate shocks, household income, and consumption
expenditure
Rural households may derive income from agricultural as well
as nonagricultural activities, and they may obtain food by produ-
cing it themselves or buying it from the market. With better
market integration the links between food production on own
farm and household food security become weaker. However, the
link between household food production and food security is
stronger in environments that are poorly integrated into markets
and where particularly food and labor markets are poorly devel-
oped and subsistence production dominates. Agricultural pro-
duction risks affect income risk and may cause various forms of
income diversiﬁcation strategies to smooth income over time.
Research has shown that households behave as if they max-
imize intertemporal expected utility where the utility in each
period is concave in consumption and marginal utility is convex,
giving a precautionary (risk-averse) motive that yields consump-
tion-smoothing as an outcome (Deaton, 1991). At the same time,
households are found to be impatient and discount future utility,
and this limits willingness to save and invest unless the expected
rate of return is higher than the discount rate. This also limits asset
accumulation. Such households facing production and income risk
will adjust assets and income in order to smooth consumption
over time.
The existence of covariate risk in remote rural areas with high
transaction costs and information asymmetries causes credit and
insurance market failures and limits households’ ability to smooth
consumption over time, making them vulnerable (Binswanger andRosenzweig, 1986). Households use precautionary savings in the
form of assets and income diversiﬁcation strategies to help protect
against such covariate shocks. However, such mechanisms also
involve risk as asset values, such as livestock prices, are correlated
with covariate production shocks (Dercon, 2001). Holden and
Shiferaw (2004) estimated that the value of a direct production
loss due to drought could be less than the indirect price loss in
livestock value that households face because they must sell ani-
mals at a lower price to buy food at a higher-than-normal price.
This terms-of-trade risk limits the ability of households to smooth
consumption via self-insurance through asset savings. One re-
sponse may be that households cut their consumption to very low
levels rather than sell their assets when the asset terms-of-trade
are very unfavorable. This was observed in Ethiopia in the 1984/85
famine (Dercon, 2001). In such cases land assets of households
may also be under threat of being sold or rented in the form of
distress sales or rentals at unfavorable prices. Severe covariate
shocks causing food insecurity and famine may therefore also re-
sult in tenure insecurity and the selling of land entitlements as one
desperate coping strategy.
It follows from the previous paragraph that nutritional status
may be an indicator of vulnerability and food insecurity in risky
environments where households are imperfectly insured, and
therefore have limited ability to smooth consumption over time.
The choice to go hungry to protect assets may be an adaptive
strategy to enhance consumption in the longer run. The alternative
coping strategy would be to sell assets at a low price to increase
short-term food consumption at the high cost of reduced future
consumption.
Nutritional research has shown that young children in parti-
cular are vulnerable to nutritional shortages. Such shortages result
not only in weight loss and stunting but also in brain under-
development with lifetime consequences. Malnutrition of children
can therefore lead to permanent human capital losses that can
affect the ability to work in more than one way.
The alternative options available to vulnerable households can
be stated as follows:
 Covariate shocks- Food insecurity- Selling of assets- Loss
of future income opportunities-Future food insecurity
 Covariate shocks - Food insecurity - Malnutrition - Per-
manent human capital losses- Reduced ability to work- Less
investment and productivity
Households may choose from many alternative coping strate-
gies. The availability and combination of such coping strategies
may be an indicator of food (in-)security (Maxwell, 1996). Such
coping strategies tend to be location and household speciﬁc. There
may also be a hierarchy of alternatives from the most preferred to
the least preferred (most costly) options.
Gebregziabher and Holden (2011) found that distress land
rental under ﬁxed-rent contracts as a coping response to shocks
came as a last resort after all other means of coping had been
exhausted in Tigray, Ethiopia, illustrating the central role of land in
this environment. The stated coping strategies included (a) daily
labor; (b) migration; (c) selling animals; (d) selling ﬁrewood;
(e) selling household assets; (f) looking for aid; (g) reducing con-
sumption; and (h) renting out land for cash. Households were less
likely to use distress land rental as a coping strategy if they sold
livestock or assets to cope, but distress land rental was positively
associated with the collection and sale of ﬁrewood. The latter two
strategies were chosen only after depletion of other household
resources and could be seen as more desperate strategies.
The following effects could be envisioned from the migration
and reduced consumption coping strategies, which may have ne-
gative future effects on investment, land productivity, and food
S.T. Holden, H. Ghebru / Global Food Security 10 (2016) 21–28 27security and contribute to a vicious spiral but could also be a way
to reestablish a sustainable livelihood by reducing the family size,
as migrating members ﬁnd alternative livelihoods and may even
contribute remittances:
 Shock - Migration of household members - Loss of on-farm
labor - Less investment - Food insecurity
versus
 Shock - Migration of household members - Reduced family
size and food needs - Food security
 Shock- Poor nutrition- Inability to work- Less investment
and productivity- Food insecurity
 Social instability - Forced migration - Loss of assets and li-
velihood opportunities - Destitution
Bezu and Holden (2014) has shown that population growth can
cause rapid outmigration of youth after a certain threshold level of
population density is reached in agrarian societies. The sharp in-
crease in international migration from Africa and the Middle East
to Europe begs for better international solutions and studies of the
livelihood security, including food security, of migrants.7. Land and land markets as a safety net
Access to land is an important indicator of household welfare in
agrarian economies with limited off-farm employment opportu-
nities. Land distribution can in such economies be a policy in-
strument to enhance or change the welfare distribution. The per-
vasiveness of labor market imperfections in agrarian economies is
driven by moral hazard, seasonality and limited non-farm di-
versiﬁcation. This is also a reason for emphasis on more egalitarian
land distribution and avoidance of landlessness because the most
land-poor and landless tend to be the poorest in such agrarian
economies.
Radical tenure reforms in China, Vietnam and Ethiopia aimed at
an egalitarian distribution of land and provision of household food
security through subsistence production while minimizing the
dependency on the market (anti-market reforms) (Holden and
Yohannes, 2002; Kung, 2006; Deininger and Jin, 2006). Frequent
land redistributions were used to maintain the egalitarian land
distribution and provide land to new households, however, this
resulted in tenure insecurity and diminished investment in-
centives. They may also have stimulated population growth as
land may be a substitute for children to provide security at old age
(Kung, 2006). Research ﬁndings in East Africa indicate that facil-
itation of land rental markets can be good for poverty reduction
and food security (Holden et al., 2008).8. Conclusions
Shocks due to social conﬂicts have increased tenure insecurity
as well as food insecurity in parts of Africa and the Middle East and
this has resulted in a rapidly expanding international migration of
destitute migrants that have lost their properties and livelihood
security. Youth landlessness and unemployment is a growing
challenge in agrarian societies where population growth still is
high. Creation of employment opportunities and provision of se-
cure property rights for youth is increasingly important for social
stability and food security. More research is needed to investigate
the potential of alternative livelihood strategies for youth and
displaced populations whether in rural or urban settings. Tenure
security and food security should be put into the broader per-
spective of livelihood security to facilitate comprehensive research
that takes on board the new challenges of a rapidly changingworld. A mixed methods approach is needed that can utilize nat-
ural experiments as well as randomization where feasible in
combination with increasing ﬂows of spatial and time-series data
from diverse sources. Household-farm panel data collected over
longer periods of time, combined with simulations can also pro-
vide valuable insights about the linkages between tenure security
and food security. The structural complexity and context speciﬁ-
city limit what can be generalized from randomized social ex-
periments. Still, randomized pilot experiments should be en-
couraged in relation to implementation of new land policy
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